Abnormal platelet glutamate dehydrogenase activity and activation in dominant and nondominant olivopontocerebellar atrophy.
Glutamate dehydrogenase (GDH) activity and its allosteric modulation by purine nucleotides were studied in platelet preparations from 4 patients with a nondominant form of adult-onset olivopontocerebellar atrophy (OPCA) and in affected and nonaffected members of two families with a dominant form of OPCA. A partial deficiency of GDH activity (40 to 50% of control values) was present in 3 patients with nondominant OPCA and in 2 patients, father and son, with a dominant form of OPCA. Platelet GDH from these patients and controls was regularly inactivated by 2 mM guanosine-5'-triphosphate (GTP) and simulated one- to twofold by 2 mM adenosine-5'-diphosphate (ADP). In the presence of 0.2% Triton X-100, the activating effect of ADP was enhanced four- to sixfold. The partial deficiency in maximum catalytic activity observed in these patients persisted under all conditions used for enzyme assay. In affected members, but not in one unaffected member of another family with a dominant type of OPCA, GDH activity was in the control range but was not activated by ADP in either the presence or absence of Triton. These results suggest that there may be at least two possible alterations of GDH in patients with OPCA: one which decreases the maximum catalytic activity and one which impairs the regulatory properties of the enzyme. Furthermore, this study suggests that platelet GDH determination in patients with OPCA may provide a simple and useful tool to classify these disorders and to understand the basic pathophysiological mechanisms involved.